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$R$ $\chi(R)$ , $R$ coloring $(\chi(R)<\infty$ $R$ $)$
LBeck $0$ $cl(R)$ $\chi(R)=cl(R)$
D.D.Anderson M.Naseer[AN] 1993 $\chi(R)=6,$ $cl(R)=5$
Ibeck
10 1999








$R$ $Z(R)$ $0$ $Z^{*}(R)$
$Z^{*}(R)=Z(R)-\{0\}$
D.FAnderson P.S.Livingston
1([AL]) $Z^{*}(R)$ $a,$ $b$ $ab=0$
$a$ $b$ ( $a$ $b$ )
$W(R)$
2 $Z^{*}(R)$ $a,$ $b$ $a^{2}+b^{2}=0$
$a,$ $b$ ( )
$\Gamma(R)$
1712 2010 83-87 83
3([AL]) $W(R)$ $a,$ $b$ $d(a, b)$ $a$ $b$
















2- 4- $n_{M},$ $n_{C}$
$n_{M}=2n_{C}= \frac{1}{2}(p-1)(q-1)\lambda^{p+q-4}$
$n_{C}$ $n_{C}={}_{q-1}C_{2}\cross {}_{p-1}C_{2}$
$(d_{1}, d_{2}, \cdots, d_{n})$




(2) $p,$ $q$ $\Gamma(Z_{pq})$
$\Gamma(Z_{n})$
84







$V(\Gamma(Z_{45}))$ 12 5, 10, 20, 25 $(=-20),$ $35(=$




( ) 5 $\lambda^{10}$ $-5$ $0$ $\lambda^{3}$
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